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§ 1. Development of the TV Thomson
Scattering on LHD
Yamada, 1., Funaba, H., Narihara, K., Hayashi, H.,
LHD Experimental Group
We have developed a TV Thomson scattering (TVTS)
system and installed on the Large Helical Device (LHD).
The LHD TVTS measures electron temperature of LHD
plasmas along with the major radius at a longitudinal section
(l0.5-port), whereas YAG Thomson scattering observes it at
a horizontal section 1.2). The TV Thomson scattering consists
of a YAG laser (second harmonics 532 nm, 50 Hz, 0.2
J/pulse), beam transport optics, light collection optics,
bundled fiber array, imaging spectrometer and ICCD camera
system. The laser beam is guided with eight mirrors and the
final mirror is installed in the LHD vacuum vessel.
Figure 2 shows an example of Thomson spectrum
obtained in the 6th experimental campaign. The SIN ratio has
been significantly improved in the experimental campaign.
Electron temperature is obtained by fitting theoretical
Thomson spectra to data.
In the 6th experiments, we measured the electron
temperature of LHD plasmas at five spatial points. The
observation solid angle is very small (0.2 mrad.) and the
laser pulse energy is low, then scattering signals from 300 or
more laser pulses were accumulated. With the accumulating
method, Thomson scattered photons were detected enough
to determine electron temperature. It is noted that the
electron temperature obtained by the TVTS is temporal
average value at the observation point. The estimated
experimental uncertainty is typically 15-20 %. The electron
temperatures obtained with the TVTS are in good agreement
with those measured by the LHD YAG-TS.
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Fig.3. Measured Te profile (#41246)
We will make further improvements in the next LHD
experimental campaign for obtaining more reliable Te
profiles routinely.
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In previous experimental campaigns, it has been found
that the data quality is significantly degraded due to intense
stray light. In our TVTS, the light is also observed,
but it can be easily subtracted ). In order to eliminate it, we
have inserted a Raman filter, which is a kind of notch filter,
in a spectrometer. The transmission of the Raman filter is
shown in Fig. 1. In the 6th experimental campaign, the stray
light is almost completely eliminated owing to the Raman
filter and some efforts for the stray light reduction.
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Fig. 1. Transmission of the Raman filter to eliminate intense
stray light.
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Fig. 2. An example of the Thomson spectrum observed by
theLHDTVTS
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